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RIGH-TEmPERATD PROPERTIES AND ALLOYING 33RVIOt[ OF THlE REFRCTORY PlATN-GROUP METALS

I .S. Rudman

Metal Science Group

I Tew occurrence of many phases in platinum-group metal alloys, or

even more generally in transition metal alloys, correlates amazingly simply

with electron/atom ratio or as we have preferred to call it, group number.

One example is the HG? structure that occurs in alloys in the average group

I number range 7-8.5. The axial ratio, c/a 014&z. L L sensitive

measure of the electronic state. W* have det.a*-J th-. c/a-composition .

relationship in some 20 HC? alloys containing platinum-group metals. The

5 axial ratio appears to correlate well with phase stability: the smaller the

ax.'al ratio, the more stable the phase, with the HG? phase becoming unstable

Irelative to cubic phases as c/s/A('.61.

However, group number is not the on tructure determining factor.

Atomic size is also very important. The Laves phases ap ed to be examples

of where atomic size plays an important structure determining role A theore-

I cical study of Laves phases based on an elastic modelwas performeaThss

Ss h uosstudy appears to furnish some insight into the origin of L fctures and

~ Nsets the groundwork for a study of theiret

alloying, ~::we can hope 'o erstand the structural changes that occur on

alloying, we sure st understand the origin of allotropism in pure metals.

Accordingly,a theoretical study of allotropism was initiated and is continuing,

This studyha44e. en very productive in providing clues to the phase-stabilizing

factors. It has been tentatively concluded that the low temperature phases are

generally characterized by a high density of states at the Fermi level and that

the high temperature phases are characterized by high vibrational entropies.
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